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Introduction
Women are the most frequent users of Complementary and Alternative Medicine, (CAM), [1] [2] [3] [4] [5] [6] compared to men they are more likely to use CAM and to self-treat using CAM products and therapies. [7] It would not be surprising that they would continue to use them in pregnancy where the prevalence of CAM has been reported to be as high as 87%. [8] Studies have shown that CAM products in pregnancy are most often used for the relief of nausea, vomiting, [7, [9] [10] anxiety, stress, depression, backache, labour induction, headaches, migraine, urinary tract problems, cough/cold and indigestion. [11] [12] [13] Women may choose CAM in pregnancy to have control over their own health care, to continue a preferred way of treating their health, to use more natural (and hence perceived safer) treatment options in pregnancy and child birth, [5, 9, 14] or to select a treatment choice not covered by conventional medicine such as herbal raspberry leaf [15] or homeopathic Caullophylum [16] to prepare the womb and cervix for childbirth. Many studies confirm that herbal medicine, homeopathy, aromatherapy, reflexology, massage and acupuncture are popular CAM treatments employed by pregnant women. [6, [11] [12] 17] Of these, herbal medicine is the individual CAM most often used in pregnancy [9, 13, 18] and is the CAM most likely to be recommended by midwives. [13, 19] We sought to ascertain how many women within the Avon Longitudinal Study of Parents and Children (ALSPAC -otherwise known as 'The Children of the 90s') [20] in the south-west of England had taken or used a CAM in pregnancy. The study enrolled more than 14,000 women during pregnancy in 1991 and 1992. The women were not rewarded for their time in taking part but were informed on enrolment that the benefits in participating would be for future generations. The use of conventional medication in pregnancy by the same cohort of pregnant women was previously reported by Headley et al; [21] 83% of women had taken a conventional medicine during pregnancy and paracetamol was the most frequently reported substance. Only 7.6% of women did not report taking any medicinal product throughout the whole of their pregnancy. This research is, to our knowledge, the largest sample of pregnant women surveyed both for CAM and conventional medicine use and is the first time the use of CAM in pregnancy by a UK population has ever been quantified.
Materials and Methods
The Avon Longitudinal Study of Parents and Children (ALSPAC), [20] is a populationbased cohort study, designed to investigate the determinants of development, health and disease throughout childhood and beyond. Data has been collected regarding many aspects of the families' health, well-being, social, demographic, environmental and genetic features. Pregnant women resident in the former county of Avon in the southwest of England who had an expected date of delivery between 1 st April 1991 and 31 st December 1992 were eligible to take part. Of 14541 women enrolled, 14115 returned questionnaires completed during the ante-natal period. Ethical approval for the study was obtained from the ALSPAC Law and Ethics Committee and the three local research ethics committees.
The mother completed four self-completion questionnaires during pregnancy at 8, 12, 18 and 32 weeks gestation. The source of CAM information was obtained from questions regarding the use of medications, ointments, drinks, teas and treatments from early to late pregnancy ( Table 1) . The results from the 8 and 12 week questionnaires were combined for the 1 st trimester, week 18 relates to the 2 nd trimester and week 32 to the 3 rd .
All questions asked for a written description of the products or treatments used. The descriptions were keyed as free text responses, and identified and categorised as a CAM by a Research Assistant/Homeopath (JLB), a Medical Herbalist (JRG) and a Consultant Homeopath (EAT). The frequencies of herbal products were separated into either herbal teas or herbal medicines. The frequencies of CAMs were from the coded text answers and the tick box responses (either 'yes' or 'no') relating to the specific homeopathic questions at week 18 (question 5) and week 32 (question 9), and the herbal tea question at week 32 (question 11). Any 'yes' tick box response with an inaccurate description of a homeopathic product or a herbal tea was recoded to 'no'.
Statistical methods
All data was analysed using SPSS v. 15. The associations between CAM use and mother's age at delivery, employment status, ethnicity, education, housing tenure, marital status and social class were performed using chi-squared tests.
Results

All CAMs
A total of 3774 women (26.7%) used a CAM at least once during pregnancy ( Table 2 ). The use of CAM increased from 6% in the 1 st trimester, to 12.4% in the 2 nd , to 26.3% in the 3 rd trimester. Table 3 presents the frequency of CAM treatments reported during each trimester and for pregnancy overall (any use in pregnancy). Herbal medicine was the most commonly reported CAM in the 1 st trimester (2.4%), homeopathic medicine was the most used CAM in the 2 nd trimester (9.8%) and herbal tea was the most used CAM in the 3 rd (18.5%). Throughout the whole of pregnancy, herbal teas were the most commonly reported CAM at any time (17.6%), followed by homeopathy (14.4%) and then herbal medicine (5.7%).
Herbal teas and herbal medicine
The use of herbal tea was considerably higher in the 3 rd trimester (18.5% compared to 2.3% in the 1 st trimester and 3.6% in the 2 nd ) while herbal medicine use remained fairly constant throughout pregnancy (from 2.4% in early pregnancy to 3.3% in middle pregnancy to 3.2% in later pregnancy). (Table 3 ). The most commonly reported herbal product in the 1 st and 2 nd trimesters was evening primrose oil (7.8% and 4.4% respectively), chamomile was the most commonly used herbal product in the 3 rd trimester (14.6%). The most popular herbal products used at any time were chamomile (14.6% of all CAM users), followed by peppermint (14.2%), raspberry leaf (11.8%), and rosehip (7.3%). (Table 4 )
Homeopathic medicine
Homeopathic medicine use increased steadily during pregnancy from 1.8% of women in the 1 st trimester to 9.8% in the 2 nd to 12.8% in the 3 rd (Table 3) . By trimester, the most commonly used homeopathic product was Ipecac in the 1 st trimester (4.9%), and Arnica (tablets and cream) in both the 2 nd and 3 rd trimesters (5.4% and 1.4% respectively) ( Table 4 ). The three most popular homeopathic products used at any time in pregnancy were Arnica (tablets and cream) (3.1% of all CAM users), followed by Ipecac (1.9%), and Calendula (tablets and cream) (1.4%) ( Table 4) .
Aromatherapy oils
Few women reported the use of aromatherapy oils during pregnancy (<1.0%) ( Table 3) . Lavender oil was the most often used oil at each trimester of pregnancy (0.7%, 0.6% and 0.3% respectively). The most popular oils used at any time were lavender (0.5%), followed by eucalyptus (0.4%), and peppermint/spearmint (0.3%). (Table 4 ).
All other CAMs
Osteopathy was used by 15 (0.11%) of women, acupuncture/acupressure by 7 women (0.05%), reflexology, cranial sacral therapy, hypnosis and massage were used between 1 to 3 women for each therapy. Use of Chinese herbal medicine remained constant throughout pregnancy by 4 to 6 women within each pregnancy trimester and by 12 (0.08%) women overall at any time (Table 3) .
Socio-demographic characteristics
The use of CAM increased with the age of the mother with older mothers more likely to have used a CAM than younger mothers (43.5% of CAM users were aged 35-40+ compared to 34.9% aged 30-34 years, 25% aged 25-29 years and 15.2% aged 24 and under). CAM users were more likely to be working mothers (34.2%) compared to 28.4% who were unemployed, or not working due to ill health retirement or being on a training scheme (26.8%). More non-white mothers (40.2%) compared to white mothers (29.3%) had taken a CAM and just over half (54.2%) of all mothers who had taken a CAM were educated to degree level, the highest educational level, compared to 13.9% who had achieved a CSE (Certificate of Secondary Education), the lowest type of educational qualification. CAM users were more likely to own their own homes (30.3%) compared to 29.2% who privately rented a home or 13.5% who rented a home from the local council. CAM users were also more likely to be married (28.8%) compared to 26.9% who were widowed/divorced/separated or never married (22.7%). More CAM users (51.6%) were of the highest Social Class rating (I -higher professional and managerial occupations) compared to 17.9% who were of the lower Social Class rating (V -unskilled occupations). (Table 5 )
Discussion
In this study representing a UK population, out of 14115 women, 26.7% had reported using a CAM at least once during pregnancy. Herbal teas and homeopathic medicine accounted for the largest use by 17.6% and 14.4% respectively of this pregnancy sample whilst herbal medicine was used by 5.7% of women. The use of any herbal product (herbal tea and herbal medicine combined) was reported by 20% of pregnant women. Chamomile was the most commonly reported herbal product at any time in pregnancy (14.6% of all CAM users) and Arnica (tablets and cream) was the most often used homeopathic product taken at any time in pregnancy (3.1% of all CAM users).
Whilst the format of the CAM questions (requiring a text description of the actual products used) enabled accurate identification and categorisation of the individual CAM products taken, the survey results may have been influenced by a number of factors. Recall bias may have been an issue for the respondents but as the questionnaires were administered at 4 time points during pregnancy the maximum time period that women were asked to recall CAM use was 'within the last 3 months'. The wording of the questions to capture CAM use may have favoured the reporting of products that could either be 'taken' or 'used' and, as such, some 'applied' CAM treatments such as acupuncture, hypnosis, or reflexology may have been under-reported. Similarly, the wording of the questions asking to 'remember to include any homeopathic or herbal preparations', may have made the questions suggestive, and by not always having the same questions and exact wording of the questions repeated at each time point may have lead to uncertainty or bias of reporting CAMs within each pregnancy trimester. Also we did not know the intention of CAM use and whether the mothers were always looking for a medicinal action. Those women who had taken herbal teas may have done so as a substitute to caffeinated beverages or simply because they liked the taste rather than for any specific treatment or effect.
The use of CAM in pregnancy as a whole (where a range of CAMs have been assessed) has not been widely reported [12] , those studies that have been conducted report varying results to ours (26.7%). One study in Australia reported CAM use as high as 87%. [8] A Canadian study of women suffering from nausea and vomiting in pregnancy and their use of CAM reported use by 61% of women; [9] three US studies have reported CAM use by 13.3% [22] 31.3% [11] and 48% of women. [23] The variance in reported prevalence could be explained by a number of factors, namely, the timing of data collection (either prospectively during pregnancy or retrospectively at a later time), the country of source, the number of women surveyed, and the different selection criteria of either recruiting women to the study or of categorising and identifying a CAM treatment or product. Ranzini et al [11] selected women to their study on the basis of whether they had used a CAM product for the treatment of nausea and vomiting in pregnancy.
Hollyer et al, [9] included vitamins, minerals and health supplements within their selection criteria of a CAM product whereas Gibson et al [22] included the therapies of aromatherapy, meditation/relaxation, chiropractic, yoga, acupressure, therapeutic touch, homeopathy, acupuncture, reflexology and herbal medicine within their selection criteria.
Some CAMs can be wrongly identified and some can be categorised into more than one form of treatment and these factors will affect survey results. A study looking at herbal remedies used during pregnancy [24] categorised lavender as a herbal product whereas lavender could also be categorised and counted as an aromatherapy product. When we studied the use of homeopathic products to age 8.5 years by the children in the ALSPAC cohort [25] 10% of the products described by the parents had been wrongly identified as a homeopathic one; herbal products were most likely to be confused as a homeopathic product. As a consequence, studies that use only tick box choices to elicit CAM use run the risk of survey respondents incorrectly identifying and/or categorising a CAM product.
Discounting vitamins and minerals, the majority of studies confirm, like ours, that herbal products (teas and medicines) are the CAM most often used during pregnancy. Herbal medicine is also the CAM that has been most researched during pregnancy. [11, 18-19, 22, 26-27] The use of herbal products in pregnancy appears to be frequent and widespread worldwide. It has been reported in Italy to be as high as 70.7%, [28] and in Australia to be between 14% [29] and 36%. [26] A US study reported that 9.1% of pregnant women had used a herbal supplement, [22] and in Nigeria 12% of pregnant women had reported the use of herbs native to that country. [30] Finally a South African study reported the use of herbal products by 55% of pregnant women. [31] The use of herbal medicines by expectant women in the UK was reported by a recent study where 578 women were surveyed for their use of herbal remedies. Of those women surveyed 334 (57.8%) had used a herbal product during pregnancy and the most often used herbal products were ginger, cranberry and raspberry leaf. [24] Within other studies reporting the frequency of herbs used in pregnancy, chamomile, like our study, was one of the most commonly used herbs. [19, 22-23, 26, 32] With ginger and peppermint, it is one of the most frequently used herbs to treat morning sickness. [32] Chamomile is traditionally taken as a herbal tea to reduce anxiety, aid sleep, and help alleviate gastrointestinal symptoms. [33] Research has shown it has antiinflammatory, antibacterial and sedating properties. [34] Two studies investigating the reasons for herbal use in pregnancy found that chamomile was taken for relaxation and to help sleep [24, 26] and to aid digestion and help alleviate the symptoms of nausea. [26] The study by Forster et al [26] found that 83% of women who had taken chamomile for relaxation, calming, to help sleep, aid digestion and nausea had found that it had helped their symptoms.
Homeopathy has been shown to be commonly used during pregnancy [35] but data on the actual frequency of its use is limited. 14.4% of users in the current study is similar to another UK study that reported use by 10% of women. [17] Little is known about how often individual homeopathic products have been used during pregnancy. Arnica (tablet and cream) was the remedy most often used at any time in pregnancy by this pregnancy sample. It is a popular first aid remedy for soft tissue bruising and trauma; its antihaemorrhagic effects have been researched in pregnancy for reducing postpartum blood loss [36] and it is recommended as a remedy following childbirth to reduce bruising, swelling and pain. [35] Aromatherapy, the fourth most used CAM within this study, is generally used for relaxation, stress and well-being. [37] Some oils such as cinnamon, clove, and lemon have been shown to have antibacterial and antiseptic properties. [38] Little research (if any) has been conducted on the frequency of aromatherapy use during pregnancy, however, a few studies have been conducted in relation to its effects on antenatal stress and anxiety, pregnancy well-being and clinical effectiveness. [39] [40] [41] An audit conducted in 2002 on a UK Maternity Unit showed that aromatherapy oils had a positive effect in normalising childbirth and increasing mothers' satisfaction of their experience of labour, [42] and in another study, lavender oil used as a bath additive, showed a positive effect in reducing perineal discomfort following childbirth. [41] The research presented here suggests that women are using CAM as part of a self care approach which could be encouraged in a modern and sustainable health care system. A self care website which also guides people through some of the evidence about safety and effectiveness has been launched by the University of Westminster. [43] Further research is needed to continue to develop the evidence base for non-pharmaceutical approaches which become an important resource for symptom control in pregnancy especially as many articles conclude that evidence-based research is lacking into the effects of taking CAMs in pregnancy, either singularly, or when combined with other medications. [18, 24, [44] [45] [46] [47] Whilst conventional medicines are seen as being potentially more harmful to the fetus, [48] many medications such as antacids, analgesics and antibiotics are still widely used at this time [21, [48] [49] as is the concomitant use of combining different forms of medications namely over-the-counter products, conventional medicines and herbal medicines. [18, [45] [46] [50] [51] ALSPAC has collected pertinent information on maternal health throughout and following pregnancy, and on the health of the baby during pregnancy, at birth and into adulthood. Suggested further research could be directed into the numbers and types of medications taken when combined with herbal and homeopathic products in pregnancy and into the effects (with emphasis on safety) of taking these products, either singularly or concomitantly, with conventional medicines at this time. 
